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(54) PRODUCTION OF (METH)ACRYLATE HAVING EPOXY GROUP 

(57)Abstract: 

PURPOSE: To obtain the subject compound useful as a 
modifying agent for coatings or resins by reacting the 
monoglycidylether of a diol compound with a (meth) 
acrylic acid lower alkyl ester. 

CONSTITUTION: (A) A (meth)acrylic acid lower alkyl 
ester and (B) a diol monoglycidyl ether of formula I (Y is 
divalent hydrocarbon which may contain an oxygen atom 
in the main chain) are subjected to an ester exchange 
reaction in the presence of an ester exchange catalyst 
(preferably titanium alkoxide) preferably at 60-120° C to 
obtain the objective compound of formula II (R is H, 
methyl). The component B is preferably obtained by 
subjecting a diol of formula: HO-Y-OH and an 
epoxyhalohydrin to a ring-opening addition reaction in 
the presence of a catalyst (preferably boron trifluoride 
complex), adding a hydrogen halide-removing agent 
(preferably an alkali(ne earth) metal hydroxide) to the 
reaction mixture, and subsequently recovering the 
objective compound from the obtained reaction mixture. 
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[WrW#<DttH] 

;ut. TE-fia en] 
Kbi ] 

C-C-C-O-Y-OH (II) 

p 

— t-A.±:£, xxx7UX&jW*0>?mT\ xx^i,35& 
Hb2] 

R 

I 

CH 2 =C-C0 2 -Y-O-C-C-C CI) 
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Zfi-fZ SO 7£ 'J U— h&M&li&o 
[»*®2] Tie-jags* [III ] 
[•fb3] HO- Y-OH (III) 

<s*, Yiiiir^-iaic Cm] tmc&<D$m-?) T'th 

ttti&is*— ;i/iitf/\P t K'J><i:£MffiiE03#£ETT? 

-tSH-fiSS [||] vt-JUty' ->-^n 

-T-JU£d]J|XU CtlJ (t**) 7£ l ) )\,mt*7 

glStS$1±^Ci:*!f#®t-r-5.-)la^ [ I ] T-*^*t* 

[»#^3] -test [ill ] 7?a*Wvt-^i:i 

$1*. &JS;"I£-1$Dfr€>-flS5£ [ll] ;u 
*SWi'9A>x.— J riu*m«lL % (.**) 7f 

'J^KiS^T^^Uxx-r^t, xx-r;uSSIMJ«<D# 
ffiT. xx^u3S&j5j££#3ci£$#|8£^.&-j|a5£ 
[l] T?*£H-5X7K4r->»£:frr-5 (*$) 7-^7 «ju 

i^vS^tti (*$) 7^ u u- h^tttb-r-sc 

t^^Stt-r^fS^^i fcl^L3<Dlvr;h.;&M::ge«a7X 
[11*85] xxt;uS««i«EA<, f?>7^37- 



07T?fc3C££!f#!iS,!;-r&lt3j53Sl I* L 4 flHvTftfr 
l=IH«<DX7K^rvS^*-r-5 (**) 7i7'JU-K0i 

[i»#Jl6] -figj£ [II] [III ] lcfc|+^2 

ffi<D^b7k*»Y*<, ^i&2~8a)7';u^b>st?$. 
act^air-r attain ^«cuL5(Di^-r^.AM3fe® 

ffl*S2 fcl^ L, 6 <7U^ftAW::ie*UDX7K+v'a£:fc•r 
£ (*$) 7f J U— KOTMit^aJo 

ttfftS C 4: ^«t-r-5W*S 2 i2«CDX7f^->«£ 
=f|-f-5 OS) 7"? u U— h<7>MiS^^o 

[H#«9] xxx;uXllistS^. 6 o~ i 2 o°c-e 

[OOOI] 

[M3£±<D?iJffl#I?] **9J|*, g*43Ftf>H#4±: LT* 
ffl^XTK^vS^^-r^, (>*) 7/71; U _ K ifcicjfc 

[0 0 0 2] 

[ftStCDfiffi] 2 -yj vyM#vlf;M$^ ij U 
- l-f ttttS iiS^U y-^HJf t§ US') TO 

'J Is— Mb£4$Dli, ^8848-22 1 6 9|C*$tlt 
I** «fc a l^^*f=l*«flg*^SUOJg^i: L.T=fCfflfc<b 
•&fe-e&-5. C(D-(b-&%ll*, (**) 7-^7 'J P-OU*gB 
»1?e-7UM^$fiofcft, «fii(DX7K+->g£Sf«-C«! 

[O O O 3] 

[SIBJA<«?»:L < fe : 5i:-rsSSi] C<Dft&«|(0 KigJSi: 
LTIi, t Kn*->if Jl. (>*) 7^7'JL— M-xtf 
/\P t K'J >£&BStttoj£j££ti\ #:l*TC?±)$L,7=2- 

(3' -/\P-2-tKa^>7Pemv) x^u 

(**) T^7'JU-h^7;U*'J^^^-r^^*<*P^ 
^tl^. (Zh. Org. Khim. , 11 (8), 
1616-19 (197 5)) 

[0 0 0 4] 

Kb 4] 
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CH 2 = C- C0 2 -C-C-OH + C-C-C-X 
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* I 

ch 2 = c-co 2 -c-c-o-c-c-c-x 

OH 
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CH 2 = c- co 2 -c-c-o-c-c-c-x 

OH 
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N a OH | 

* CH 2 =c-co 2 -c-c-o-c-c-c 

\/ 
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[0 0 0 5] (RI*7X^®^X(*>^^*^aL. XI* 

ss^BHgfsj&T?. mn<o t^u u-ha>##? 

[0 0 0 6] C*l6a>»jRJCI4«a(Dl|X*t«TaF** 

6*lt^5. (Sint. Nov. Mono 
m e r o v 6 2 - 67 (Ref. Zh. , Khim, 
1973, Abstr. NO. 19N181) ) 

[0 O 0 7] 

[ft 5] 
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CH 2 CH 2 X +CH 2 =CC0 2 M 



CH, CH, O 
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CC=CH. 



[0 0 0 8] LfrU C(D^f;Sli s jg*4©/\ny>-fbl 
[0 0 0 9] 



s nft«tt«]K«t*»oxMa-ei»&*i« c t £ mtn l 

fco . . 

[0 0 1 o] ZLiDls&VKnk JUb* 
i^^y ^'J i/y^X-f;Mj:, *#^B3 5 8-42 8 6 
7^Co I iection Czechoslov. C 
hem. Commun, 32 (10) 3794 — 9 (1 
9 6 7) (r|H«/i<&SJ:5«C. 

(D v*- -Wl:^(tie/\p t KU istz^mmo) 

© S?t-;Mt^»ixe/\P t K'J >i:J7^ Uft 

xtf/\nt KU>0JEJCI**»lcjiff L, fc Kp*v7 
Jb^JU (*£) 7^?U b-hi:xe/\Pt K'J>£*K 

^S/£v7f---;i/^a>?g«&!feiA^e>(7)^y v*U yy;H 
U »J|R*^*4*lzyiJS/i?;Hfc**-r* US) 

[ooi i] £tf, **w*xe zr^(citt0j-r«> o 

M«CD#ffiT-e. xe/\Dt K'J>mv>>atv 

^a>7KM»*BBS|(*linJE«*1S-*c:A:lzJ: y. 
— >KD-*<7)7k^S^ 3-/\n-2-t KP*i>^Pfcf 
^*ylt«t§ 0 

[ooi 2] i>*—Mt'£mk LTIi. l*»7kKS£2 
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/*>v/i— ;k i, 4-y$ is*;*— )w i, 5-^> 

[00 1 3] ±B<DM»ttinKJ6-CI*. iitt^/x-^ 

©•tttfilMlLt**©^ M#0>»it*<HI«i:«i:«o 

UU*. yifl/^'Ja-Jk h'Jxf L/>yij 3 - 
;k f h7ifb^'j3-ik h'J-1, 

)^ v-1, 4-^*>i*3j— ^(07;i/*U 
>SS(7)4 ] F^fC^^$- , g-A/^!l^'5S^Sfc 4 — 1 0<T>T)\s*r 

[0 0 14] y^-yuc«t4xtf/\pt KU> 

*5 0 0JaTa>t,<D*ffll\-5<DA<»*Ll^o x.fcf/\pfc 
K'J><tLTI£. x^PPt KU>Xlixt°?P^t 

[0 0 15] JSJ£lz«-r4^-;i/txe/\Pt KU> 

0>ik*l*iitt^E;HbT? 1 : 1. 5-2 : 1 (D®ffl-e& 

*<}ts vx— t- ;b<&£j£*<£<fcy % 5£lc^;uit*</Jv* 
IMtfeS^y x— xJU<Di|R*At|ST L#£ L < & 

s<*— ;i/tcM-r«% </ x— 7^a>j|xtoK*t,£i\a) 
-;i/iie/\ptKy>©Rjeit (S#^pb#icj^/ss 



[0 0 1 6] M«iLTI*. IfettttttL 3®L7Z>. 4 

1 3&o<b^^*S/x^;ux— t- ;u$gt*-£>4^{bxX& 

1 — 1 0^E;b%T?fc£ o 

[ooi 7] &j£;^fii£-2 o°c~i o o°c. »*L< 

140-7 0°C?I£-efr:bft£o SflSttS?^-— ^KDUufta 
*AV ttfl;**. x— t- JU*<DRJ6(::^S14£»flt£/H 

[0 0 18] KJSteffi^v*— ibtxtf/Vp t KU 
*««"Lfc«>*1 0#~2 0B#fe1SJST?^T-r So 

a>5u7i*:tfx^ p*7 hy77^-ft*xe/\pt ku > 

Pt KU^0)^Htlc*J:*4«, ffi^2 0-5 0%sgjS 
(D^Eyx— tJ|, (IBBILT/\P7VU3 — Jft/SfcttoTl* 
*> s JS~4 0%SS<D?x-f;k S~4 0%?MjgO) 

[ooi 9] d<DJSJtS^^e>iS%lz^Ey x— t- 
*(D**K/NPy><b7K**J-X?jB3lLTHaiaF1*TA^6 

±!B(DJ5)ST?Wfc/\PT;i/=3— ;KD^E/ x— y-JU* vx 

— T-^**t?se»'&*i^ K/\py><b***y*3SBin 

LTt+v7>S0)S^lSJfcc/d:7o . 
[0 0 2 0] 
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OH 



HO-Y-O-C-C-C 
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X-C-C-C-O-Y-O-C-C-C 
I I 
OH OH 



C-C-C-O-Y-O-C-C-C 

v \/ 
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[0021] f8l/\n?>it7kmmt LriiStT^^'JA* 
#»T?fcy, t#IZ7k^-(b:f- h U OA. 7k^b* 'J 

lb 'J 5^ Afc am0>7kmib7)l,t> >) % HlrhfcHTJU* U 
©Sit h U -7A«tttSt4C t T-IU*U 
^b^fel*il«;l*7X^i: LT. #£L<lil o~6 0% 
7XjS;«i: LrSJt»*«Bl=«lin-r«.- 
[0 0 2 2] ^inf -5T7U* 'JtDil*. £j£-r-5&£t*i 

LT^Sit-eo. 8~1. K <ty»^L<i*o. 9~ 

[0023] 'J omtfi'Ptr? ^£ <!:ffl3S&j£j&<+ 

#i=*firi*-^ ^/NP^Xb^ife^^LrSifpO^^ 

HO-Y-OH + \/\/ 



[0 0 2 4] £j£lifeS!&KJ£T?fc-50!>-C. iI?SliftiPL 

rojs&aQj&g^iiSIL-csjfc a?ilfc&i£;S£i;fco 
~5 o'cr-fey, SiSsaA<»-r^4<k * fee: 

Ill 3 : yt-^tienpt K U ><D*gagfeSt5 
vt-^titf/\Pt K'Ji/l*, l6&na/\py>lb7Kiil 
£i]<D#l9ET 1? SIS * 1* h C £ 4, T- # €>„ 

[0 0 2 5] 

Kb 7] 



HO-Y-O-C-C-C 
\/ 
O 



+ C-C-C-O-Y-O-C-C-C 
O O 



[0 0 2 6] CKO^&ft, ltT2ECD2|6^St5(Cj±'<Si6 
S»SJ£-CI*i?^-— xe/\PtK'J>. Btt/\py> 

/NPt K'J >ir*tLS*J±-r?o. 8~1. l8£fiH^-S 

[0 0 2 7] S/£7Ja«b LTIi. W-Aiiti/xpt 
Ll\, cttli, SfS^rtlzigfy<DSttMP>7--> 
■*»-*■ to -efcs. sjei*. o~ioo°c. »*l<i* 

2 0~7 0 0 C©jajS-e*JC)St3*i'S. <S-r^.5<!:SfBCD 



-Wtl>, Rj£H#RSJI*iI#2~2 Oft|Hia£T*fc«. 
[0 0 2 8] 114 : ^E/X— ^,1, £^1—^,1, 

Kt 

«ra«>ia2**:i*3T»i»6*tfcfi(6«*»i=*t** 

fbB^tzKSft. IXfik X— JU, •7-h>, T7U3— 7U 

& if $ ffl n$ c t A*-e # 4 U frx- 1, tS*&0Mb* 

•S t> <D x — n- ;KDtt tij t£ 73 < »® 7? 2o 

&= xfl2XI*3(DSfE;1^A<Ktl=+»/«ffia>*^?g 
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s-efc-s, mmitmni o~6 ccr-m^ti-So 

[0 0 2 9] x— r;U^^t:*^ANP,li^g|z e J;or 

So «C& x— r-;i/*^t?**«tt, *HI=Sfcit^ 7k 
zfc L tB A L T I* 3 is*— 3 0> L 
LV> vx— ^;ui*^IfI<77XXT7U3S&SfS-eJ5J£-& 

y u- h4"i^;1ALr < Scot?, croaisxg-eiivJx 
— ^;KD;SA*£ 5 Sm%JilT(cJintiJ-^5a))!)<M* L 

»s® iz <*: o r @iix Lnmm-t & c t tf-e # £,„ 

[0 0 3 0] X|i5 : 5?^-— ;u^E^ yg >>5?;ux— 
i: 7^ 'J^K«iiaT;u^uxx^;ui:(DxxT- 

y;uKM&r;u*^xx^;ui:£, xx^f 
^3£&M»<D#£TT?xx^u£&&j££-ti\ aMirf 

[003 1 ] 

Kb 8] 

R 

I 



\/ cat 
O 

R 
I 

CH 2 =C-C0 Z -Y-O-C-C-C 

\/ 
0 

[0032] (*<so 7*£ y^Kte&TJi^u-xx^u 
tLxit* 7^'j^8^^uxf;k x^;u 

1 ^t;k :?^xxx;u3fj!><m^;h..lj. 

IMDI*./ ^UXX^UXtex^uxx^L-T'fc.&o 

— ^vuc*t l r ^yuit-e 2 ~ 5 ®m -5. 
[0033] c<DSi£t?/ifii|RT;ua— ;u*<iij^-r-5 
A<s ^<Dj5j£te¥ffiSj£ftcoT?£j£L;Mg&7;ua— ;w 
^SiiE^lcgi-r £ c t ic J; oTSJE^ * P,lcjift^ 

T^ay&JSr^a^-tf-f Kfti:«>-J8&&fjftxx^u£ 



* <k SJSiT -5 tf> T- & If .5 © L i \ 
[0034] Mm<D&m&\t. yj*>^;u 

x— 7^U~*tLiI?£0. 1~i O^U%T?fe&„ SJES 
£f*jl#50~1 3 0°C, W*L<I*6 0~1 2 0°Ctr 
fcCft-5,, SJSSJtAMSf ^StSfBcDitfTA^jK ft 

[0 0 3 5] WLa&jltfflb 7i/f7i?X p 

-^xnu>v5T5>ftif<»^#^T£>, t KP+y 

p h4r->7xy — ^uftifopxy — )i>mm-#. 
rtizjgA-rswAttf^Liv, a^i*^m?gS3&<o. 1 ~ 

1 0 L < I* 1 ~ 5 #*%<D73X <t LX&A 

[00 3 6] xx^X&JSfS^T Lfcftkl*. KJS 
;S^#JlC7j<£an;tTtei££ifcS£l±.S 0 7KOT^Snai*JS 
JSJl^lc^LO. 5-10 (#4) teflJgjWffS; L 

^^Wffl^-'SroA^^LL^ ftfc. xx^U^&SJStf) 
S)S;S-&#icti|c|**SfD:<D (^ ^) 7^7 y;uK«M7^u 
^uxxT^uAt^L-ci^-sa)-^ tttijic5ta:*.^cto 

ffl*ft^SI~J:y[^iLTfc s <(DA<»*Lt^ ttttl=«fc 

^) 7f y^U^(SiKr^^Uxx^;u < t:^jgl=»gSLft 
ittL«ftt,fti>„ 7jc^*DxrMi«*^S^-ti--5 

[003 7] ^0)<S:=>{zLxm>*iZ>?'J vi>7Ua^* 

■rs (p«-si) yu-Ki*. fflu^^y x-x;uo>iS5E 
JSizt<fc^*<, ®^i*9 o%iii±(OiWS-efey, c<os 

[0 O 3 8] 1 

x— Tjw&mt. zH&m^tzTt *))\>m*?n,ho> 

XX^./U^SJS 



(7) 
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1, 4-^>vt-^9 0g (Imo I) . H^^-fb 
Tfc^X— ^ JUfgftO. 7g?500ml(O77X3|: 

tllCI^DPt KU>92. 5g (Imo I) £ 2 B# 
BflAM+TiBTLfco 
[0 0 3 9] ;T§T$fT&£ 0»Ma»LT*X^ 
pv hv^?-< — nWPPt KU >^^LfcC^ 

tyi-f;Ht4 7%, £?x— ^M*i 6%t?feofc 0 
[0 0 4 0] IgP : x***>S|(DBBB|fiJK 

% N a O H 7k 75g (NaOHO. 9 m o I ) £ 1 

^raAMtT;'BTLfco *ti»t«*&ic3o#ih«# 

££fi£I£L, KJ6«*TLfc. 

[0041] 1, 4-^ r ^>i;7|-^U^E> r ^U 

mrffi(DJ^U:>^i37k3 2 5 g £ jniu v^pp>^>i 5 

Om I TM Ultttij L, X— ^f;M$ £ p p > £ >Jf |- 
EUlRLfc. Ol^v^PP^ *>ttffli$£7k5 Om l -e 

5mmHgO)aETt?1, 4-^^>vt-^y 

yy->^ux— x;i/***Hi=<fcyiaJiRLfcc *db#s 

gSBW:«, ItiiaSl 1 5t~1 1 7^1, 4- 
JZls*/*— )\,=EJ ? i) vyjH- f;M 5 g (0. 3 
Imo I) £|#fco fl^ti/c^yy'Jvv^x-f^ 
ttffil*. fX^P7 K*5?*-T?#tfrLfcl6*. 1, 
4 - > vtH^y y 'J y y;U-f 9 6 . 1 

%. 1 p 4-^^>^7h— yy;u- -r;n . 

7%. 1, 4-^* >S?3j-— A, 1 . 2%T*feotco 
[0 0 4 2] Igz : {fijy^n-f^ty^ ij 

IJfBT^&ftfc 1 , 4-:?$ y^ 

X— f^4 5 g (0. 3 1 mo I ) % T <? *)Mk*T)\* 
93. 4g(1. 08mol) attf^ £ >^ h ^ _ n _ 
3? h + v K5. 3g (O. 016mo I) S^'vh7 

;u£BSLfc*<e&l££fTofco fiJEiB£9 2~9 
7^5R*«|JEJt*-tS\ 1, 4-^>vt-i^;y 
U ^r;KD|E^^^<9 8 %fz:j8 Ltz t C ^"Cix 

J^^TLfco ca>IHL ISTKDSttiSSttS 7-7 8°c 

[0 O 4 3] J£J&?££#r£pgL 1 o Om I 0>7k£*n*_. 

A:*lc«B|«4Lfc 0 «*lIfi*Ati 0 0°CC:iI 

>$>2 OOm I -CttthLtco v^PP>»8$gft 



iSirLt, 4-tKP + y^7^'Jb-hy'Jyy 
;H-f^5 5 . 3g (O. 2 8mol)^#/r 0 
[0 0 4 4] m**ltz4- t KP*y^7^ "J U— 

— Ic**#*f-e4- t KP + y^7^7 U b-h^U 
yy^X-f;i/9 0. 4%. 1, 4-3?£ JU^E 
/if'Jyy>I-f^0. 4%. 1, 4 >S/3j-— 
Jl/yyjyyJU-fJU. O%"efeofco ^JfclCflH^ 
fcl , 4-*?* >v:*- ^'&(D-JIJ|R*I42 8%T*fc 

[0045] mmm-2. 

x— tJKD*JSR 

1, 4-^>y^JI/4 5g (0. 5mol)Mi 
tf^PPfc K"J >4 6. 3g (O. 5mo I ) 

=nctt&*K 3o°cr*7k;ir^ «#ti::4 s%n a o h 

7X5§;*S4 1. 6g (NaOHO. 5mo i ) £ 1 ftMfr 

[0 0 4 6] ;T§T*§7&££lzi ttlUJ«#LT**&#x 

>vtf-— jkdj&je^i*4 9%-e. i, 4 >>>7j-— 
^nca-TiSJSilR^tt^Ey x— r;H*3 3%, vx— t- 

«a#LTlVfc. ^<DSI6***1IS«-1 <7)X?M/\ 

ME) tmmizmmL. i, 4-y$^v*- )\,=e; ft) 
[0047] 

iBBai:«k5i, 4-^^>i?^— ^»ji>v;u 
xx^;l,£&JS]S 

1 , 4-:?* >yt-Jl/9 0 g (imo I) ^ xfcf^P 
Pfc K'J>9 2. 5 g (imo I ) RISt- h7tKP7 
^>2 0 0g$^^X=3»Ztt^ > s-ciz^asak. ffii* 
L<j:^b4 8%NaOH7KM8 3. 2g (NaOH 
Imo I) *1 ftBAM+raiTLfc. &l£«l£Bttft0> 
X7U-t«j:o^o iST*l7t3 0 o clz#gLt, 1 B# 

4-^^>i;^--;Kz>tK<bi^-r^t?, 1, 4-^^> 

i;*— ;i,^Ey y'UvyJU-f/UiO. 0 3mo I LA* 
MLtl>4^o7c 0 Ctl^b, WtiiL/cgi*l*N a O 
H^rifSLfco -CDSiS/'S^^ blC^L, 50-60 
°C^1 «FlBiRj£*-&fcfc d^> % 1, 4-3f$>i;7|--^ 
(D|s-fb^l4 5 8%lc2Lfco 1, 4-^^yvt- Ml 
^t^^SlSilX^Ii^Ey X— ^r;U^3 0% (4 3. 6 g, 
O. 3 Ommo I) % ixX— 1 . 2% (2. 4 
g, O. 0 1 2 mm o I ) T?fco/r 0 
[O 0 4 8] CCDSl^?ai37K3 O O g £j$in L> 150 
m I 0y^PP>^>-ei- ^Mfc£7k«3^Sttttl-r4 



(8) 



^88^8-9 9 9 6 8 



»ft*4HljR«Lfc (1 5 0ml x 4 0) 0 ZLZVltib 
UL/=s;^PP>5r/ffitt7kftl*L3S:A^ofc. COS? 4 

T*. *DS3. 5gt»9hft, «IU104^111 
°Ct*g»2 8. 5g£#fc 0 

[00 49] f btifc^y ^ ij vv;n-f ;kd^S 
i*. *x*n7 hy^-r Lfc**, i, 4- 

1, 4-?* ;uy/f iji/^n-fJI/O. 6 

%. 1, 4-7*>5/3*-— ;H 2. 7%-efcofc 0 1, 

£7kift Lfcfr o fc c t ic <fc <5 «b JBt>*i*. 
[0050] i, 4-^^>v7f— yji>v;ux 

-Til2 2. 6g, «J;U^^T;U4 6. 8g, 7i 

S^-eStA/if^bAOEcAvofco 93fclWftfr&3. 5B# 

[005 1 ] ^e^bAig^i O 5 0 CIC7i^^t?T^ 
yjUK*^U£®*U 2fclvC7$ 'J;Hl^U2 8. 

0-8 0°C, J£j£;UJtfi1 05-13 0°CT?it^L. J£ 
KHttflki »IB-eSJ6*#jtLfc. SJ£i$£##rLf::<t 

1, 4 - Vy^^y ^ ij y>;;n~f 
(D&itmit 9 8 % s 4-t KP*v^7^'J U-K 
vvJH- ■tJKDJR*!*, 1, 4 

*^ofcfc«>i:%iL&4x-6 0 
[0 0 5 2] J±«0IJ-1 

2KB»l::<fc*4-fc Kp*S/^79 "J U— hdri 
tf^PPt K'J>i:^b(04-t Kp+v^T^ U 
h^'j yy;n-f;K^^ 

4- t KP + vy*f^7^ UU-M 4 4 g&tfM&t 



LT 3 z? v it*0m^— T-JHgt*0. 7gS77Xal: 
tt&<*. 5 5 "Clevis Lfcffe. iffLWbie^PP 
t K 'J > 9 2 . 5g$2 BMII*l+r»T Ltzo *T»7 
^^P7hy77^f--e»«fLfci:C5, 4-t 
Kp+v^7^7 u u— ha>»b*iitt7 o%t?. (5 

[0 0 5 3] C0JS/£;*a^7k;^L, «»T, C+LIC4 8 
%N aOH7kJ£&7 5 g 1 BSMAMtT SST Ltz Q ffi 
fii£M^X^P7 h^^^^-T^tff Lfc 
4-t Kp + v^7^'J U-h?'J vv^ 

4-^3 i, 4-^>v^- 

-^v7^'JU-K 1, 4-3^^>v7|-— )1>=ES 

[005 4] ^0)iSf5Sl: v{7 PP;^ji>500ml 
*iJD*T»«Lfca>%»iBL. 5 O m ! 0)7|<;T7k 

SL^o C(Dv^PP>5i>J^^P7hy77^- 
VftffiLtztZ.*^ ±mmt4-£Fn*i,Z??)UT<? 
•J U— y yviH- TJU&J5 0%. 1, 4 > 

y y yy;n- t-;u$j2 o%£^AyTU 

[0 0 5 5] Jt$i0iJ-2 

1 «Ptaiz«fc«4- t KP + y?f^7i? 'J U-hiri 
t^PPt K'J >d:^b(D4-t KP^y?f;i,7^ U 

4-tFP + y^7^'J U-h7 2g (0. 5mo 

i ) aifiei?ppt Ky >4 6. 3 g (o. 5 mo 

I) *7 5XalCtta^ «»TI3*)%L«C*<&4 8% 
NaOH7K;§i4 1. 7g (NaOHd: LT 0 . 5mo 
I ) £S/&;^&*<4 o°c£jSx.£:l^ ^tci B*IWj&m*T 

< fcofcfctfK f h7t KP77>1 00m I £&*T 
JBiPLfc. i»T«7ft, KfomZftlft LtztZ*> s 4- 

t Kp^v^7^ y u- ha<iQ7k#8?£;h,T£j£^ 

fc1 f 4-^>yt-;^il:±^LtfcU, 4- 
t KP*v^7^ y U- y yyjH-f;KDi 

[0 0 5 6] 

7^7 y h*x*»iz*M(z»a-r*ctA<-e** 0 



